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BurdeN of VarIcella IN latIN amerIca: a SyStematIc reVIew aNd 
crItIcal aNalySIS
Yang H.K.1, Liaw K.L.2, Manoff S.2, Kuter B.1
1Merck & Co, Inc., West Point, PA, USA, 2Merck & Co, Inc., Upper Gwynedd, PA, USA
Objectives: Varicella is a common, vaccine-preventable illness with significant 
public health impact in Latin America (LA). This study aimed to review the epi-
demiology and economic burden of varicella, and to perform a critical analysis 
of available data in LA. MethOds: A comprehensive literature review was con-
ducted in major databases and government websites to identify published data on 
epidemiology and economic burden of varicella in LA. Study data were extracted 
systematically including incidence rates, lifetime prevalence, mortality, type and 
rates of complications, as well as use of health care resources (hospitalizations, phy-
sician office visits, others) and both direct and indirect costs associated with vari-
cella. Critical analyses of study quality and data availability are performed for each 
country. Results: Published studies were identified from ten countries including 
Argentina, Bolivia, Brazil, Chile, Colombia, Ecuador, Mexico, Paraguay, Uruguay, and 
Venezuela. Annual incidence rates ranged from 20 per 100,000 in Uruguay up to 
381 per 100,000 in Mexico. Incidence was highest among children < 10 years of age, 
bearing increased utilization of healt health care resources. Bimodal seasonal pat-
terns of varicella were reported in Argentina, Mexico and Uruguay. Most frequent 
complications among hospitalized patients were skin and soft tissue infections, 
respiratory infections and neurological complications. Patients hospitalized for 
varicella stayed generally between 1-5 days. Critical analysis suggested that most 
published studies had limitations including data representativeness and study 
design issues. Data gaps in the epidemiology and economic burden of varicella 
were also found on the country level. cOnclusiOns: Currently there is limited 
information available on burden of varicella in Latin America, potentially due to 
the lack of mandatory reporting and active surveillance systems for varicella in the 
region. Country-specific epidemiological information and varicella-related health 
care resource utilization data are needed to elucidate the disease burden for devel-
oping appropriate immunization recommendations and informing decision makers 
about the value of varicella vaccination.
INfectIoN – cost Studies
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coStS aNd outcomeS aSSocIated wIth multIdrug reSIStaNt 
StaPhylococcuS aureuS BacteremIa
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Objectives: There is a dearth of studies in India that quantifies the impact of mul-
tidrug resistance on key economic and clinical outcomes. The aim of this retrospec-
tive cohort study was to determine the costs of treatment and evaluate the clinical 
outcomes in patients suffering from multidrug resistant (MDR) Staphylococcus aureus 
bacteremia and compare these with the costs and clinical outcomes of patients 
suffering from non-MDR S. aureusbacteremia. MethOds: Data was collected from 
2007 through October 2010 from a private tertiary care hospital in India. Multidrug 
resistance was defined as resistance to ≥ 3 classes of antimicrobial drugs. Resistance 
within a class was defined as resistance to ≥ 1 antimicrobial agent. Results: A 
total of 42 cases were included in the study of which 19 belonged to the MDR cohort 
and 23 to the non-MDR cohort The total mean cost for treating patients in the 
MDR cohort was 1.35 times higher compared to the non-MDR cohort (INR 230,000 
[170,000-623,000] versus INR 171,000 [91,000-310,000]; P = 0.049). Death was reported 
in similar number of patients in both the groups (5 patients and 4 patients in the 
MDR cohort and non-MDR cohort, respectively). The number of deaths attribut-
able to sepsis was also similar between the groups (16% vs. 13%). The total mean 
length of stay in hospital was significantly longer for the MDR cohort compared 
with non-MDR cohort (19 days [16-28] vs. 14 days [9.2-18.5]; P = .024). However, 
after the onset of bacteremia, the difference in the length of stay between the 
groups was not statistically significant (16 days [14-21] vs. 11 days [8-15.5]; P = 
0.12). cOnclusiOns: Multidrug resistance in S. aureus bacteremia was associated 
with a significant increase in hospital costs.
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ObjectivOs: Estimar los costos económicos asociados al tratamiento de secuelas 
de meningitis en una serie de casos en Colombia. MetOdOlOgíAs: De la base de 
datos de 253 pacientes atendidos entre 2009 y 2012 en una institución de rehabili-
tación ubicada en Cartagena de indias Colombia, se identificaron 37 diagnóstico de 
meningitis bacteriana y entre estos se confirmaron 19 casos de secuelas. De estos, 
se microcostearon 13 pacientes con secuelas asociadas a un episodio de meningitis 
meningocócica verificada por pruebas de laboratorio. Las perspectivas del costeo 
fueron del sistema de salud y la sociedad. En la primerara se consideraron todos 
los costos médicos directos originados durante el primer año de tratamiento de la 
secuela y en los años subsiguientes. En la perspectiva social, adicionalmente se 
consideraron la compra de órtesis y prótesis, adecuaciones del hogar, gastos de 
transporte y perdida de de productividad, cuando el cuidador tuvo que abandonar el 
trabajo para asistir al paciente. Los costos se expresaron en US dólares de 2012 (Tasa 
de cambio 31 dic 2012 1 USD por COP$ 1768.23). ResultAdOs: De los 13 pacientes 
considerados, 5 tenían secuelas de retardo psicomotor, cuatro de hipoacusia neuro-
sensorial, tres de epilepsia y un trastorno del comportamiento. Desde la perspectiva 
del sistema de salud, los costos directos de tratamiento para el primer año y cada 
año subsiguiente fueron US$ 3,106.27 (IC95%: 454.5 – 5,758.0) y US$ 496.1 (IC95%: 
449.2 - 509.3); desde la perspectiva social fueron US$ 4,647.1 (IC95%: 4,183.8 – 5,082.3) 
gena. MetOdOlOgíAs: Análisis transversal con información de expedientes 
clínicos de 488 usuarias de los servicios estatales de salud. Se realizó un micro-
costeo y se estimaron los costos de la utilización de recursos, desde la perspectiva 
del sector salud. Se realizaron pruebas estadísticas tipo X2 de Pearson y prueba t 
para identificar diferencias en las variables de estudio. Los costos se expresan en 
pesos mexicanos del 2012. Se realizaron entrevistas semi-estructuradas a usuarias 
y actores de niveles estratégicos, tácticos y operativos involucrados en el diseño 
e implementación de modelos interculturales en salud materna en ambos esta-
dos. ResultAdOs: El 66% de las mujeres eran indígenas. 80% de los costos se con-
centraron en consultas y hospitalización. El costo promedio por este concepto fue 
de $4188 (modelo convencional) y $4002 (modelo intercultural). Se identificaron dos 
principales modelos interculturales: el parto vertical y la vinculación entre parteras 
tradicionales y prestadores de servicios. Existen divergencias entre las expectativas 
de las usuarias y sus familiares y los actores involucrados en el diseño e implemen-
tación de las intervenciones interculturales y escasa conciencia entre prestadores 
de servicios y tomadores de decisiones sobre la complejidad del significado de la 
atención intercultural en salud materna. cOnclusiOnes: Incorporar elementos 
interculturales en la atención al parto vaginal, no añade costos adicionales al sec-
tor salud, mientras sí puede asociarse con mayor aceptación de las usuarias. Se 
requiere una mayor coordinación entre los actores, para la implementación efectiva 
de intervenciones interculturales, en apoyo a las estrategias de reducción de la 
mortalidad materna.
INfectIoN – clinical outcomes Studies
PIN1
dyNamIc modelINg of Vector-BorNe dISeaSeS (VBd): the examPle of 
malarIa
Snedecor S.J.
Pharmerit International, Bethesda, MD, USA
bAckgROund: VBD, such as Chagas disease, dengue, or malaria, are transmitted 
from to humans by insects or other organisms and can be difficult to control. VBD 
transmission involves a combination of interactions among multiple factors includ-
ing animal hosts, vectors, and humans. Dynamic modeling methodologies used 
to describe infectious disease transmission processes are amenable to a situation 
when infection and interaction of ≥ 1 species, as is the case of VBD. This work dem-
onstrates the use of such methodology for the example of malaria. MethOds: A 
dynamic, compartmental model was developed to simulate malarial disease trans-
mission among the human and mosquito populations. The model consists of a mos-
quito population divided into susceptible, exposed but not infectious, and infectious 
and a human population including susceptible, exposed but not infectious, infec-
tious but immune and infectious susceptible individuals. Parameters include human 
and mosquito birth rates and life expectancies, probabilities of disease transmis-
sion between humans and mosquitoes, and number of mosquito blood meals per 
day. The effect of anti-malarial treatment was modeled to assess epidemiologic 
outcomes under various scenarios. The model was solved analytically to determine 
the expected number of cases per person per year under each scenario. Results: 
When transmission intensity is low, treatment of infected individuals with a therapy 
providing a subsequent 15-day period of immunity reduces the incidence of disease 
from 0.481 with no treatment to 0.475 cases per person per year (pppy). In moderate 
and very high transmission settings the incidence of disease is reduced from 2.385 
to 2.171 cases pppy and 9.899 to 7.007 cases pppy, respectively. cOnclusiOns: This 
model demonstrates the utility of dynamic modeling methodology to examine the 
spread of VBD. Several model parameters may be varied to assess the epidemiologic 
impact of a number of treatments and vector control mechanisms. These models 
may be expanded for cost-effectiveness analysis.
PIN2
alterNatIVe hIgh leVel dISINfectaNtS to ProceSSINg flexIBle 
eNdoScoPeS
Passeri L.A., Psaltikidis E.M., Leichsenring M.L., Nakamura M.H.Y., Burstoff J.M.
Unicamp, Campinas, Brazil
Objectives: Endoscopy is fundamental in different medical specialties, with 
increasing use. Endoscopes are expensive equipment, complex, thermo sensi-
tive, delicate materials and submitted to high-level disinfection (HLD). The most 
commonly used disinfectant is glutaraldehyde (GLU) due to its high compatibility 
with the materials and low cost. However, evidence of toxicity to professionals 
and the identification of mycobacteria tolerant to GLU caused changes in Brazilian 
legislation on the issue, pressing health services to search for alternative desin-
fectants. Search for evidence on the effectiveness, toxicity and potential damage 
to endoscopes by alternative disinfectants to GLU available in the Brazilian mar-
ket. MethOds: The study sample was semi-critical endoscopes flexible (digestive, 
respiratory and cystoscope), the intervention was HLD with peracetic acid (PA), 
Ortho-Phthalaldehyde (OP) and Electrolyzed Acid Water (EAW), compared to GLU, 
with outcomes HLD effectiveness, toxicity and damage to equipment. Results: 
Were identified 822 publications (2008-2013) on 13 databases, 23 studies were 
selected considering the best quality of available evidence. As for effectiveness, 
the findings draw attention to the intrinsic resistance of subclass Coccidia spp to 
all evaluated disinfectants and acquired tolerance by GLU strain of Mycobacterium 
massilienses which caused an outbreak of infection with more than 2000 cases 
in Brazil. About toxicity, the most frequently reported adverse events are coli-
tis (no definitive causal relationship with the germicide used) and anaphylactic 
reactions by OP in cystoscopy. There is lack of published data on damage caused 
in endoscopes by the disinfectants; the few studies on the theme indicate the 
importance of adequate handling of equipment for conservation of its functional-
ity. cOnclusiOns: The publications show superiority of the PA and OP for effi-
cacy in HLD. Only the OP clearly had adverse event related to their use. There is 
insufficient evidence in literature to assert the inferiority of some disinfectant 
for damage to equipment.
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virological response. DRV in first line position save costs and improves VR versus 
ATV in first line position.
PIN9
coSto efectIVIdad del aNtIBIótIco oral VS. local eN mujereS No 
geStaNteS coN flujo VagINal SugeStIVo de VagINoSIS BacterIaNa eN 
colomBIa
Diaz J.A.1, Garcia-Molina M.2, Chicaiza L.2, Moreno Calderon J.A.2, Prieto Martinez V.2,  
Gaitán H.3, Ruiz A.I.3, Rodríguez A.3, Rincón C.J.2, Urrego J.2
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ObjectivOs: Estimar la costo-efectividad del antibiótico oral vs local en mujeres 
no gestantes con flujo vaginal sugestivo de vaginosis bacteriana. MetOdOlOgíAs: 
Se compararon cuatro combinaciones de antibióticos para primera opción y ante 
falla clínica: clindamicina vaginal y tinidazol oral dosis única; clindamicina vaginal 
y secnidazol oral dosis única; tinidazol oral dosis única y clindamicina vaginal; sec-
nidazol oral dosis única y clindamicina vaginal. Se construyó un modelo de Markov 
para representar de manera general la historia natural de la vaginosis bacteriana. El 
cambio en el tratamiento ante recurrencia sin eventos adversos se modeló como un 
caso particular mediante un árbol de decisión. La perspectiva fue la del sistema de 
salud incluyendo todos los costos directos. Todas las cifras monetarias se expresaron 
en pesos colombianos de 2010. La unidad de resultado fue la mejoría clínica. Los 
datos de efectividad, seguridad, persistencia y recurrencia se extrajeron de la litera-
tura. Se calculó la razón de costo-efectividad incremental y se realizaron análisis de 
sensibilidad univariados y probabilísticos. ResultAdOs: Tanto para el caso general 
como el particular, el esquema clindamicina vaginal como primera opción y tini-
dazol oral dosis única, para tratar persistencia con eventos adversos y recurrencia 
es una estrategia dominante ya que es menos costosa y más efectiva comparado 
con los demás esquemas de tratamiento. Para 1.000 pacientes, el costo de la alter-
nativa dominante es de $16.795.411 con mejoría en 985 casos en el modelo general 
y de $23.979.230 con mejoría en 903 casos en el caso particular. cOnclusiOnes: 
Clindamicina vaginal como primera opción para el tratamiento de la vaginosis bac-
teriana y tinidazol vía oral dosis única para tratar persistencia con eventos adversos 
a la clindamicina y recurrencia es costo-efectiva para Colombia. Los resultados 
fueron robustos a variaciones en los parámetros del modelo.
PIN10
aNálISIS de coSto-efectIVIdad de laS VacuNaS NeumocócIcaS 
coNjugadaS 10 y 13 ValeNte Para NIñoS eN aNtIoquía, colomBIa
Ordoñez Molina J.E., Orozco Giraldo J.J.
CES University, Medellin, Colombia
ObjectivOs: El Streptococcus pneumoniae es responsable de la enfermedad neu-
mocócica invasiva [ENI] (meningitis, bacteremia) y no invasiva (neumonía, otitis 
media aguda [OMA]). El objetivo de este análisis es estimar la costo-efectividad de 
las vacunas neumocócicas conjugadas 13-valente (PCV13) y 10-valente (PCV10), en 
una cohorte de recién nacidos en Antioquia, Colombia. MetOdOlOgíAs: Se desar-
rolló un árbol de decisiones. Los comparadores fueron: PCV13 y PCV10 (esquema de 
vacunación 2 + 1) contra no vacunación (NV); cobertura de vacunación del 90%. Se 
simuló una cohorte de recién nacidos en Antioquia (85.955 niños), con horizonte de 5 
años y 3% de descuento anual. El análisis se realizó desde la perspectiva del sistema 
de salud. Los valores de eficacia de las vacunas fueron tomados de la literatura. Los 
costos médicos (US$ 2013) fueron proveídos por una aseguradora nacional, para 
las vacunas fueron tomados de la OPS. Los desenlaces medidos fueron: casos de 
enfermedad evitados y muertes prevenidas por ENI, neumonía, OMA y Años de Vida 
Ganados (AVG) ResultAdOs: En 5 años, PCV13 prevendría 52 muertes por infec-
ción neumocócica vs NV (PCV10 prevendría 41 muertes vs NV), evitaría 71 casos de 
ENI vs NV (PCV10 evitaría 55 casos vs NV) y generaría 3.096AVG (691AVG más que 
PCV10). Los costos médicos evitados serían de US$2.5M con PCV13 y US$1.8M con 
PCV10. PCV13 y PCV10 son alternativas costo-efectivas vs la no vacunación, con una 
razón de costo efectividad incremental de US$511.84 y US$737.64 por AVG respec-
tivamente, teniendo en cuenta un umbral de disposición a pagar de 1PIB per cápita 
por AVG (US$7,235). PCV13 fue dominante frente a PCV10 debido al menor costo 
total y mejores desenlaces. cOnclusiOnes: PCV13 es una alternativa dominante 
(costo-ahorradora) vs PCV10, como parte de un programa de vacunación masiva 
para niños de Antioquía, menores de 1 año PCV13 generaría una mayor reducción 
en la mortalidad infantil a causa de enfermedades neumocócicas.
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the health aNd ecoNomIc ImPact of a quadrIValeNt humaN 
PaPIllomaVIruS VaccINe (6/11/16/18) IN columBIa: a traNSmISSIoN 
dyNamIc model-BaSed eValuatIoN
Kothari S.1, Nwankwo C.1, Pillsbury M.1, Shcheprov A.2, Posso H.3
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Granada University, Bogatá, Colombia
Objectives: To estimate the potential impact of a quadrivalent human papil-
lomavirus (HPV) (6/11/16/18) vaccine for the prevention of cervical cancer, cervi-
cal intraepithelial neoplasia grades 2 and 3 (CIN2/3), CIN1 and genital warts in 
Colombia. MethOds: We adapted a previously developed transmission dynamic 
model (Elbasha & Dasbach; 2010) to evaluate the health and economic consequences 
of routine vaccination of nine year old girls in a dynamic Columbian population 
over the course of 100 years. We calibrated the model to the observed data of the 
crude incidence and mortality of cervical cancer, and genital warts attributable 
to HPV 16/18 and 6/11 respectively. The model assumed 85% vaccine coverage 
rate. Results: At 50 years the model shows cumulative reduction in HPV 16/18 
related cervical cancer cases and deaths by 18.1% and 13.9% respectively, and cumu-
lative reduction in the CIN2/3 and HPV 6/11 related CIN1 cases by 46.9% and 59.9% 
correspondingly. At year 100, the vaccination reduces the annual incidence of HPV 
6/11/16/18 related cervical cancer, deaths, CIN2/3 and CIN1 cases by about 99%. At 
y US$ 1,085.7 (IC95%: 1,059.9 – 1,109.14). cOnclusiOnes: Los costos incremen-
tales, desde la perspectiva social, revelan una carga económica importante para las 
familias en el tratamiento de las secuelas de meningitis en Colombia.
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coSt of adultS> 50 yearS commuNIty-acquIred PNeumoNIa IN 
argeNtINa
Giglio N.D.1, Micone P.2, Giorgi M.A.3, Cursio D.4, Ramirez J.5, Peyrani P.5, Cané A.2
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Objectives: Community-acquired pneumonia (CAP) is an important cause of 
mortality and morbidity worldwide especially in adults > 50 years. The total cost 
of CAP in this population is unknown in Argentina MethOds: We constructed a 
Markov model to estimate argentinean health care services use and costs of CAP 
in 2010 adults > 50 years cohort. Data about incidence and health care utilization 
were obtained from published reports and a local database. Costs were obtained for 
the public, social security and private health care subsectors and are expressed in 
2012 US dollars Results: We estimated that CAP caused 321.321 illness episodes, 
24.710 deaths, 189.579 hospitalizations, and 642.643 outpatient visits. Direct medi-
cal costs totaled $ USD 340.961.862,9. According to epidemiological data, the public 
subsector accounted for 32%, the social security for 36.20% and the private for 
31.8%. cOnclusiOns: Based on our model the economic burden of CAP is huge 
in Argentina and it remains an important cause of morbidity, mortality as well.
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Objectives: Country level estimation of disease burden promotes the understand-
ing of the problem and can help prioritize the planning and implementation of 
programs, and thus foster the better use of scarce resources. Our aim was to review 
burden of disease (BoD) estimation methods and develop a guidance for conducting 
local disease burden exercises for pneumococcal and rotavirus diseases in Latin 
America and the Caribbe (LAC). MethOds: We developed an algorithm to guide in 
a BoD study based on the availability of the different data sources and a systematic 
review of the different approaches used in the estimation of BoD pneumococcal and 
rotavirus disease studies worldwide. We followed the MOOSE guidelines for sys-
tematic reviews of observational studies, and the PRISMA statement for systematic 
reviews and meta-analyses. We searched studies published between January 1995 to 
September 2010 without language restriction on MEDLINE, EMBASE, LILACS, generic 
and academic Internet search and meta-search engines. Results: The algorithm 
developed include five approaches: based on end results; based on the end and 
intermediate results (using health services); based on incidence and end results; 
partial approach; and based on incidence. The systematic review retrieves 1728 
articles. After pair assessment, we include 92 in title/abstract phase and finally 35 
in full text phase for extraction. Single or multiple approaches based on incidence 
were the most used (57%), based on intermediate results are in the second place 
(53%) and based on final results are the least used (43%). 48% of the based on final 
results studies/substudies, 46% of those based on intermediate results, and 36% 
of those based on incidence were considered to be representative for the jurisdic-
tion of interest. cOnclusiOns: The present work describes a taxonomy of BoD 
estimation and provides guidance for LAC and other LMIC countries according to 
local data availability.
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a coSt-coNSequeNce aNalySIS of dIffereNt ProteaSe INhIBItorS 
SchemeS for hIV treatmeNt from the colomBIaN health care SyStem 
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1Pontificia Universidad Javeriana, Bogotá, Colombia, 2Janssen Cilag, Bogotá, Colombia
Objectives: First-line antiretroviral therapy selection provides the greatest 
opportunity to fully suppress HIV replication and prevent the emergence of drug-
resistant strains that lead to treatment failure and compromise future drug treat-
ment strategies. Currently, two alternative protease inhibitors PIs, lopinavir (LPV) 
and atazanavir (ATV), are included in the Colombian national formulary for the 
treatment of HIV patients. Darunavir (DRV) boosted with low-dose ritonavir has 
demonstrated to be an efficacious PI alternative for treatment of experienced and 
naïve patients. The objective of this study is to compare costs and benefits among 
different PI sequential algorithms of DRV, ATV and LPV from the Colombian Health 
Care System. MethOds: A decision tree was designed using the insurer perspec-
tive to estimate costs and benefits throughout a three years time horizon. Clinical 
data were obtained from the pivotal trials in order to model second line and rescue 
progression and benefits were measured as probability of virological response (VR). 
Only direct costs were considered, such as medications (first line, second line and 
rescue medications), laboratory tests and rescue related inpatient care costs using 
national tariffs and prices from Ministry of Health medication database. Four PI 
schemes were assessed: 1) DRV followed by ATV, 2) ATV followed by DRV, 3) LPV 
followed by ATZ and 4) LPV followed by DRV. Discount rate 3% and exchange rate (1 
USD = 1,794 COP). Results: Direct costs (USD): DRV-ATV (29,747), ATV-DRV (30,191), 
LPV-ATV (24,507) and LPV-DRV (24,157). VR: DRV-ATV (51%), ATV-DRV (49%), LPV-ATV 
(43%) and LPV-DRV (43%). Cost per VR (USD / VR): DRV-ATV (58,327), ATV-DRV (61,614), 
LPV-ATV (56,993) and LPV-DRV (56,179). cOnclusiOns: Using DRV after LPV as a 
first line agent is the sequencing strategy which demonstrates the better cost per 
